Introduction
The Thai health care system is pluralistic and dominated by the public sector, particularly in rural areas where more than two-thirds of the population lives. In 2003, there were 9765 rural health centres covering all sub-districts; 725 community hospitals (10-120 beds) covering 91.2% of all districts; 74 general hospitals; 25 regional hospitals; 57 military hospitals; 60 specialized hospitals; and 10 medical school hospitals. In total, these public facilities provided 99 590 beds. In the private sector, there were 346 private hospitals providing 34 863 beds, which accounted for 25.9% of the total beds in the country. In addition, there are 14 935 private clinics, mainly in the cities (Wibulpolprasert 2002 ).
According to the 2000 census (Thamarangsi 2004) , the country has 22 435 medical doctors, 119 651 nurses, 6966 dentists, 10 354 pharmacists and 31 931 rural health workers. The proportion of doctors, nurses, dentists and pharmacists in the public sector is 71, 87, 59 and 56%, respectively. Public institutes produce more than 95% of human resources, under a heavily publicly subsidized system.
One of the main problems of human resources for health in Thailand is the imbalanced distribution in terms of both geographical areas and specialization. In 2001, the doctor density in the capital, Bangkok, was 10 times the density of the poorest Northeastern region. In terms of specialty, more than 72.5% of medical doctors were classified within one of the 45 medical specialties (Wibulpolprasert 2002) . Several strategies, on both the supply and the demand sides, have been used to improve the distribution of human resources for health, with some degree of success.
Health equity has long been a global and national health target since the era of Health for All and primary health care in the late 1970s. In 2001, the new government embarked on a new policy of universal coverage of health insurance. Through this, 30% of the population (an additional 18 million people) now have access to essential care without financial barriers. This policy has greatly increased the demand for health care.
The recent economic recovery after the 1997 economic crisis has also stimulated demand for health care. And, at more or less the same time, the private health sector, supported by the government, started intensive marketing to attract more foreign patients-in order to promote the international trade in health services as a means of stimulating economic growth. The initial success of this policy increased the demand for health care by foreign patients.
In the year 2000, the size of the global health services sector was estimated to be US$300 billion. The estimated figure for 2005 is US$400 billion (Chanda 2001) . Most of this is for domestic markets. The value of global health services exports in 2000 was estimated at US$14 billion, less than 5% of the global market. However, this may grow rapidly as information and communication technology make it easier-for example, through e-health-and as health systems are liberalized and entry barriers are lowered (Woodward et al. 2002) . In Thailand, more than 60% of the Thai GDP in 2003 came from exports (Wibulpolprasert et al. 2004 ). Thus, every government supports the export of goods and services to stimulate economic growth. The health sector has been targeted recently as one of the potential export services. The Thai government is therefore aggressively supporting more international trade in health services through improving quality standards, road shows, investment incentives and negotiation with trade partners.
However, there may be several possible implications of the international trade in health services, particularly related to social equity (Chanda 2001). First, consumption of health services by foreigners can result in a dual market structure, which can divert scarce health resources from the poor. Secondly, although foreign commercial presence can reduce pressure on public resources, it can also lead to a tiered health care system, with a flow of providers from the rural public to the urban private health sector. Finally, although movement of health personnel from developing to developed countries may create opportunities for remittances to developing countries, the resultant brain drain is a serious constraint for national health system development (Whelan et al. 2004 ).
This paper attempts to review the situation and project the trend of possible implications of the dual track policies on health services. It also proposes possible additional actions to protect health equity. It was prepared through review of relevant documents on health services utilization behaviours from the National Health and Welfare Surveys, surveys of foreign patients from the Ministry of Commerce and other relevant local and international documents. Through the existing information, relevant assumptions are employed to project future trends and implications.
The policy of universal coverage of health insurance
Since 1965, the Thai government has tried to gradually increase the coverage of health insurance, aiming at more health care equity and the reduction of catastrophic illnesses. Health insurance coverage gradually increased from 33.4% in early 1991 to 71.0% in 2001 (Table 1 ). Yet there were still around 20 million people without any kind of health insurance. The Thai Rak Thai party proposed, in its political campaign in late 2000, to embark on the universal coverage of health insurance if it was elected to government. This campaign played an important role in its success in the 2001 election. In April 2001 the policy was initiated in six provinces, then expanded to 21 provinces in July 2001, and has covered every province since October 2001.
Three main health insurance schemes now cover the entire population (Table 1) : the Civil Servant Medical Benefit Scheme (CSMBS); the Social Security Scheme (SSS); and the universal coverage scheme (30 Baht scheme).
The Civil Servant Medical Benefit Scheme (CSMBS)
The CSMBS covers civil servants, public employees and their dependants. The scheme is paid totally from the general tax revenue based on a fee-for-services retrospective reimbursement system. Public facilities are the main providers under this scheme. 1991 , 1996 , 2001 (National Statistical Office 1991 , 1996 , 2001 , 2003 .
The Social Security Scheme (SSS)
The SSS is a tripartite system contributed to by employers, employees and the government on an equal share basis. Further, the economic recovery since 2001 has resulted in increasing domestic demand within the private sector, and resulted in the rapid revitalization of private health facilities.
Increasing demands and competition for limited human resources
Demand from the Thai population During the period of economic crisis between 1996 and 2001, outpatient visits to health care facilities decreased from 2.87 to 2.84 visits/capita/year (Vasavid et al. 2004 ).
There was also a shift from using private facilities to public facilities. The proportion of people using public facilities increased from 25.4% to 48.45%. The proportion using private hospitals and clinics decreased from 26.9% to 17.7% (National Statistical Office 1996 , 2001 ) ( Table 2 ).
The Health and Welfare Survey of 2003, 2 years after implementing the universal coverage policy and a time of rapid economic recovery, found outpatient visits had increased to 3.62 visits/capita/year (National Statistical 1991 , 1996 , 2001 (National Statistical Office 1991 , 1996 , 2001 , 2003 .
Office 2003). The use of public facilities had increased to 50.0%. One factor contributing to this increase is the universal coverage of health insurance, where most people are registered with the public facilities. Vasavid et al. (2004) point out that one objective of the universal coverage scheme is utilizing health services at the primary level at public facilities close to home. This objective is thus accomplished due to the increase in visits to public health care facilities. However, this increased demand for health services resulted in greater requirements for human resources for health. Table 3 shows the increase in total demand for doctors projected by the moving average method. Another scenario applying average growth between 1996 and 2001, of 0.11 visit/capita/year, results in a less marked increase in demand. For example, using the former method, the additional demand for doctors between 2013-15 is 1891-2175 (Table 3 ) compared with 1252-1457 using the latter methodology. About 60% of this demand is in the public sector.
Demand for private providers from trade in health services
(1) Demand from Thai patients
The economic recovery since 2001 and further rapid growth have resulted in increasing demand on private providers among the Thai people. The increasing demand for health care services and the demand for doctors by foreign patients can be projected, as shown in Table 4 . It is calculated using the regressive increasing rates of foreign patients. With these increasing rates, the number of additional medical doctors needed for foreign patients in 2015 will be around 176-303, accounting for 9-12% of additional medical doctors required within the health system and 23-34% of those required by the private health sector to service the increasing demand from Thais.
Another three scenarios with different constant growth rates, of 10-12%, 14-16% and 18-20%, were also projected (figures not shown here). Using these rates, the additional demand for doctors for foreign patients during 2013-2015 may vary from 15-77% of the additional demand in the private sector arising from the increasing demand of Thais. This variation depends on how successful the trade in services will be.
Internal brain drain as a result of the competing demands
Both increasing demand and more financial incentives in the private sector have resulted in the outflow of human resources, particularly physicians, from rural public facilities under the Ministry of Public Health to urban private hospitals. According to Pannarunothai et al. (1998) , the income gap between private and public health personnel is highest among doctors (a difference of up to 6-11-fold in 1997), hence the highest outflow. However, the calculated additional demand for physicians by foreign patients in 2003 (as shown in Table 4 ) is only around 11% of the additional demand (domestic and foreign) in the private sector, and 4% of the additional total demand. The figures for 2015 increase to 23-34% and 9-12%, respectively. With a constant high growth rate, the figures for 2015 may be 56-77% of the additional demand in the private sector and 19-24% of the additional total demand of the country, respectively. Therefore, international trade in health services is not the major contributing factor to the current internal brain drain. The increased demand from Thai patients in the private sector is more influential. Nevertheless, the number of foreign patients is predicted to increase at a faster rate than the number of Thai patients. Thus, foreign patients will form an increasing proportion of the additional demand for doctors in the future.
Responses from the Thai Government
In the past, the Thai government has implemented several measures, on both the supply and the demand sides, to solve the problems of internal brain drain and inequitable distribution of human resources. Additional responses have been implemented in the past few years.
Supply-side interventions
Increase supply through increasing production, hiring of retired doctors and import of foreign doctors
In response to rapidly increasing demand in the mid1990s, the production of physicians was increased by 600 per year during 1993-95. Furthermore, the recent increasing demand prompted the government, in mid-2004, to approve a project to accept an additional 10 678 medical students during 2005-14 (The Secretariat of the Cabinet 2004). Figure 2 shows the increasing and projected output of medical graduates. However, the first batch of these new medical students will graduate in 2011, which will not be in time to solve the immediate demand.
In the longer term, the output of new medical graduates seems to be sufficient to respond to the projected requirements. In order to ensure equity of education, longer rural retention and local acquaintance, the additional new medical students will be recruited from the rural provinces/districts and trained in provincial hospitals. For example, in mid-2004 the cabinet approved the 'One District, One Doctor Project'. Medical students will be recruited from high-school graduates in rural districts, educated in a local university and local hospitals, and retained to work in their districts.
Due to the lag time in the production of new medical graduates, a measure used by some hospitals, particularly urban public hospitals, to help to address the immediate shortage of medical doctors is to hire retired physicians to work part-time.
In response to the increasing demand in the private sector, there was a proposal from the Private Hospitals Association to import foreign doctors to serve foreign patients, a proposal not well received by the medical community. However, since 1986, the Thai medical licensing examination has been carried out in the Thai language instead of English. According to the Medical Council of Thailand (cited in Wibulpolprasert et al. 2004) , since then less than 10 additional foreign medical graduates have been licensed to practice in Thailand.
Compulsory public service and provision of financial incentives
In 1967, the government decided to enforce a 3-year compulsory public service for new medical graduates, in response to the rapid external brain drain. More than two-thirds of the new doctors were placed to work in rural areas (Wibulpolprasert and Pengpaiboon 2003) .
Since 1975, the government has started many financial incentives for rural doctors, including hardship allowances, no-private-practice allowances, overtime payments and non-official-hours special service allowances. These financial incentives have been allowed to increase by up to 20% after the implementation of the universal coverage scheme. In response to the severe internal brain drain, the government approved additional financial incentives in 2004 and 2005. A new medical graduate working in the most remote rural district can now earn up to US$1500 per month, approximately equal to the salary of a senior doctor in a central department who has 25 years of working experience.
Non-financial incentives
Some non-financial incentives have also been implemented. For example, the physicians in a rural district hospital may have career status equivalent to the Deputy Director-General of a Central Department, i.e. PC (position classification) level 9. 1 More opportunities for continuing education for rural health personnel are also provided. Social recognition such as an annual award for the outstanding rural health personnel is another important strategy implemented.
Demand-side interventions

Health promotion campaigns
Intensive health promotion campaigns and strategies have been promoted together with the implementation of universal coverage. The main targets include increased physical activity, tobacco control, control of alcoholic beverages, diet, and rest and relaxation. A national 'Healthy Thailand' project was approved in 2004, aiming at a healthier population with subsequently less use of medical care services.
Promotion of primary care
One of the main targets of universal coverage is to strengthen near-home primary care services. Primary care units (mainly non-physician manned health centres) have been upgraded and manned with more nursing staff. This effort has been so successful that the proportion of patients visiting health centres increased from 13.9% in 2001 to 17.7% in 2003 (Table 2) .
Discussion and conclusion
Two-thirds of Thailand's gross domestic product (GDP) comes from the export of goods and services. Tourism, including health tourism, accounted for almost 8% of GDP in 2000 (Wibulpolprasert 2002) . With the high potential and competitive advantages of the Thai health care system, the export of health services is being strongly promoted to gain more foreign currency and boost economic growth. Accordingly, the trend of rising demand for the health care services and human resources in the private sector arising from this policy will play an increasing role in the near future. Increasing international trade in health services, particularly the movement of patients or Mode 2 service trade, occurs beyond the existing multilateral and bilateral trade agreements (Wibulpolprasert et al. 2004) . Nevertheless, the internal economic recovery and trend of further economic growth have major roles in the current increasing demand on the private health sector. Although demand from foreign patients to the private health sector is increasing at a rate higher than that from the domestic population, the latter still have the greater share.
The universal coverage policy is one of the most popular policies of the government. Every public poll between 2002-04 conducted by National Health Security Office and ABAC- KSC Internet Poll Research Bureau (2004) shows more than 70% public satisfaction. Thus, the policy will continue with more and more benefits added. This will definitely increase the demand for health care, in addition to the aging population, the improving economy, more urbanization and better education. Consequently, the demand for health care and associated human resources by the Thai people will continue to increase, although at a lower rate than that by foreign patients.
Thus, the competition for limited human resources for health between the trade in health services and the universal coverage policy will continue in the future, as will the trend of internal brain drain.
It is evident that since the Thai government started promoting the private health sector in the 1980s, there have been relatively inadequate regulations and strategies to reduce any harmful effects, particularly on health service inequity. There is thus an urgent need to revisit these policies and to establish effective strategies and measures to ensure equitable access to quality health services. Such measures may include supporting innovative models to involve the private sector in the provision of essential health services to the urban poor and rural population; to allow tax incentives only to those private providers who also provide public health services; and greater regulation of price and quality of private health services.
Although the competing demand for limited human resources between the universal coverage scheme and the promotion of trade in health services may contribute to the internal brain drain, there are other contributing factors. A study by Thamarangsi (2003) found that the top five factors contributing to the resignation of general practitioners were opportunity for continuing education, workload, distance from home, income and hospital administration, respectively (Table 5 ). The most important factor for newly graduated general practitioners was the opportunity for continuing education. The main factors for trained specialists were equally attributed to non-conducive administration systems, income and workload. The non-conducive administrative systems included the vertical nature of the structure, inadequate freedom of practice, the difficult bureaucratic system, and the centralization of the administration.
Thus, in addition to strengthening the existing measures, other additional measures need to be implemented. First, the reform of the administrative systems at the local and central level is a priority issue. The Ministry of Public Health established one 'autonomous' hospital in 2001 which proved to be very successful. However, due to the desire to centralize the power structure, this movement has not progressed so far. Secondly, more non-financial incentives need to be advocated, targeted at more social recognition and greater fulfilment among rural public health personnel. Finally, the implications of broader social inequity should not be overlooked.
There is a definite demand for further research into the need for more coherence between the two dual track policies, particularly on the growth of foreign patient numbers, the trend of health seeking behaviour among the Thai, the workload of health personnel and the evaluation of all incentive schemes.
Endnotes
1 The career for Thai civil servants starts from PC level 1 rising to PC level 11. PC level 9 is the level for Deputy Director General of a Central Department or the deputy governor. 
